Glutaraldehyde-modified electrode for nonlabeling voltammetric detection of p16 INK4A gene.
A nonlabeling electrochemical detection method for analyzing the polymerase-chain-reaction-amplified sequence-specific p16 ( INK4A ) gene, in which the basis for the covalent immobilization of deoxyribonucleic acid (DNA) probe is described, has been developed. The self-assembly process was based on the covalent coupling of glutaraldehyde (GA) as an arm molecule onto an amino-functional surface. The p16 ( INK4A ) gene was used as the model target for the methylation detection of early cancer diagnosis. An amino-modified DNA probe was successfully assembled on the GA-coupling surface through the formation of Schiff base under potential control. The hybridization of amino-modified DNA probes with the target was investigated by means of electrochemical measurements, including cyclic voltammetry and square wave voltammetry. Furthermore, the functions of GA coupling for sequence-specific detection were compared with those obtained based on mercaptopropionic acid. Hybridization experiments indicated that the covalent coupling of GA was suitable for the immobilization of DNA probe and was sensitive to the electrochemical detection of single-base mismatches of label-free DNA targets in hybridization. Moreover, reported probe-modified surfaces exhibited excellent stability, and the hybridization reactions were found to be completely reversible and highly specific for recognition in subsequent hybridization processes. The strategy provided the potential for taking full advantage of existing modified electrode technologies and was verified in microarray technology, which could be applied as a useful and powerful tool in electrochemical biosensor and microarray technology.